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(57) ABSTRACT 

A control system for a multi-regime continuously variable 
ratio transmission system. The system has input and output 
shafts and a continuously variable ratio transmission unit 
(“variator”) connected to the input shaft. Also included is a 
mixing epicyclic gear train With a ?rst input gear coupled to 
the input shaft, a second input gear connected to the variator 
output and an output gear driving an output shaft. Fluid 
pressure actuated clutches engage the outputs and ratio 
combinations to operate the CVT in a number of regimes. 
The control system includes means for engaging the clutch 
of a neW regime, retaining both clutches engaged in a 
synchronous mode and disengaging the clutch of the old 
regime. The control system also has means for applying ?uid 
pressure to engage the neW regime clutch in a single stage 
at the maximum available clutch engaging ?uid pressure. 

17 Claims, 4 Drawing Sheets 
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CONTROL SYSTEM AND METHOD FOR A 
CONTINUOUSLY VARIABLE 

TRANSMISSION 

TECHNICAL FIELD 

The present invention relates to a control system and 
method for continuously variable transmission systems suit 
able for use in motor vehicles, for example. In particular, it 
is concerned With controlling multi-regime transmission, for 
example a tWo-regime transmission loW and high), an 
example of Which is knoWn from DEA-2814222. 

BACKGROUND ART 

A further continuously variable ratio transmission of the 
toroidal race rolling traction type is described in GB-A 
2108600. A tWo regime continuously variable ratio trans 
mission system, using a toroidal race rolling traction trans 
mission unit and having another connection betWeen the 
variator and the tWo epicyclic gear trains, is knoWn from 
GB-A-2100372. 

In such multi-regime transmissions, each regime is 
selected by a clutch Which is engaged by the application of 
hydraulic ?uid pressure as required by the transmission 
control softWare. Each regime covers part of the overall ratio 
spread of the transmission and a small degree of overlap is 
provided to facilitate sWitching from one to the next. 
On a typical car transmission, loW regime provides full 

reverse, through synchronous ratio to an approximation of 
second gear forWards and high regime provides an approxi 
mation of second gear forWards to full overdrive. 

The transmission is so “geared” that changing from one 
regime to the next requires no change in the ratio of the 
variator. HoWever the shift process occurs toWards one or 
other of the limits of variator ratio, thereby making best use 
of its capabilities. Consequently, continuous acceleration 
through a regime change requires the variator ratio to be 
moved toWards the appropriate limit before the shift but to 
be reversed thereafter. Since sWitching the control operation 
of the variator inevitably introduces a period of diminished 
capability alternative drive means must be provided during 
the process. 

The provision of a degree of overlap betWeen regimes 
alloWs the transmission to reach a ?nite ratio Where simul 
taneous operation in both regimes is possible (referred to as 
synchronous ratio). At this point both clutches can be 
engaged Without slip and poWer is transmitted, albeit at ?xed 
ratio, independently of the variator. 

The shift sequence is intended to produce an impercep 
tible regime change, Without interruption to the vehicle’s 
acceleration. It comprises the folloWing operations: 

(a) Fill and “lock” the next regime clutch. The clutch is 
applied by a piston and cylinder that takes a ?nite time to ?ll. 
Suf?cient pressure must be applied to the piston to prevent 
slip but if applied before or after synchronous ratio is 
reached, Will produce “shift shock”. 

(b) Reverse the control force applied to the variator. This 
Will reverse the poWer transmitted by the variator. HoWever 
the tWo locked regime clutches Will ensure poWer transmis 
sion. Fixed ratio operation for a short period Will introduce 
a small but imperceptible engine speed change. 

(c) Release the unWanted regime clutch Once the appro 
priate control force is applied to the variator, it and that 
regime clutch provide sufficient means for poWer transmis 
sion. 
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2 
The most dif?cult part of the process is the engagement of 

the next clutch. The ?nite ?ll time requires that the process 
be started before the transmission reaches synchronous ratio. 
The degree of prediction involved requires accurate calcu 
lation of the rate of change of transmission ratio plus precise 
control of the clutch apply pressure. 

Currently the engagement of the clutches is achieved by 
means of a tWo-stage (or “soft ?ll”) strategy in order to 
reduce sensitivity to the accuracy of the ?ll prediction. This 
involves ?lling the clutch at a pressure just capable of 
closing the clutch plates, thus avoiding shift shock if the ?ll 
is completed aWay from synchronous ratio. Subsequent 
sWitching of the clutch to high pressure in order to ?rmly 
engage the clutch plates can therefore take place virtually 
instantaneously and thus the decision as to When to engage 
the clutch can be based on the actual, rather than the 
predicted, ratio of the transmission. 
One disadvantage of this approach is the inevitable 

increase in the clutch ?ll time resulting from the loWer soft 
?ll pressure. This introduces tWo issues. 

Firstly, the elapsed time required to complete a regime 
change is unduly long. The need for best economy requires 
the engine to be operated at the loWest practical speed. Light 
throttle cruise is therefore provided With the engine at or 
close to idle. Acceleration demands then require an accom 
panying engine speed increase, Which is likely to provoke a 
regime change into loW. Protracted shift times are then 
perceived by the driver as response delays. 

Secondly, it is dif?cult to predict accurately the correct 
time to engage a clutch. Lengthening the ?ll period requires 
an earlier shift initiation. Changing traffic conditions are 
then more likely to invalidate the prediction. 

SUMMARY OF INVENTION 

It is an object of the present invention to reduce the 
overall time taken to complete a regime change Without 
sacri?cing shift quality or control robustness. 

In accordance With a ?rst aspect of the present invention 
there is provided a control system for a multi-regime con 
tinuously variable ratio transmission system having input 
and output shafts and comprising a continuously variable 
ratio transmission unit (“variator”) connected to the input 
shaft, a mixing epicyclic gear train having a ?rst input gear 
coupled to the input shaft, a second input gear connected to 
the variator output and an output gear driving an output shaft 
and a plurality of ?uid-pressure actuated clutches to engage 
the outputs and ratio combinations to operate the variator in 
a plurality of regimes, the control system comprising means 
for engaging the clutch of a neW regime, retaining both 
clutches engaged in a synchronous mode and disengaging 
the clutch of the old regime, characterised in that the control 
system comprises means for applying ?uid pressure to 
engage the neW regime clutch in a single stage. 

Preferably, the control system comprises ?rst control 
means controlling a clutch apply pressure supplied to the 
clutches so as to initiate engagement and disengagement 
thereof during regime change and second control means 
controlling the setting of the variator, Wherein the ?rst and 
second control means are operable independently of each 
other in such a Way that the operation of the variator is 
unaffected by the variations in the clutch apply pressures. 

In one embodiment, the control system comprises: 
?rst and second hydraulic supply pipes; 
?rst and second hydraulic pumps associated With said ?rst 

and second supply pipes respectively for pumping 
hydraulic ?uid therethrough and for raising its pressure; 
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a ?rst hydraulic pressure control valve for controlling the 
pressure of hydraulic ?uid to be supplied to the roller 
control pistons of the variator; 

a second hydraulic pressure control valve for controlling 
the pressure of hydraulic pressure to be supplied to a 
clutching arrangement of the transmission; 

Wherein the valves are connected in ?oW series and by a 
?rst ?uid directing valve means for directing ?oW from 
each pump to a ?rst point upstream of the ?rst valve or 
to a point doWnstream of the ?rst valve but upstream of 
the second valve. 

In another embodiment, the system further comprises a 
source of pressuriZed ?uid and means for selectively con 
necting the source of pressuriZed ?uid to the clutches. The 
source of pressuriZed ?uid preferably comprises an accu 
mulator Which is selectively connectable to the clutches via 
valve means. Each clutch may be selectively connectable to 
the accumulator by means of an associated valve. 

In accordance With a second aspect of the present inven 
tion there is provided a control method for a multi-regime 
continuously variable ratio transmission system having 
input and output shafts and comprising a continuously 
variable ratio transmission unit (“variator”) connected to the 
input shaft, a mixing epicyclic gear train having a ?rst input 
gear coupled to the input shaft, a second input gear con 
nected to the variator output and an output gear driving an 
output shaft and a plurality of ?uid-pressure actuated 
clutches to engage the outputs and ratio combinations to 
operate the variator in a plurality of regimes, the control 
method comprising engaging the clutch of a neW regime, 
retaining both clutches engaged in a synchronous mode and 
disengaging the clutch of the old regime, characterised in 
that the ?uid pressure to engage the neW regime clutch is 
applied in a single stage. 

Preferably, the control method comprises controlling a 
clutch apply pressure supplied to the clutches so as to initiate 
engagement and disengagement thereof during the regime 
change and controlling the setting of the variator, Wherein 
the clutch apply pressure is controlled independently of the 
setting of the variator in such a Way that the operation of the 
variator is unaffected by the variations in the clutch apply 
pressure. 

In one embodiment, a control method for use With a 
control circuit comprising ?rst and second hydraulic supply 
pipes, ?rst and second hydraulic pumps associated With said 
?rst and second supply pipes respectively for pumping 
hydraulic ?uid therethrough and for raising its pressure, a 
?rst hydraulic pressure control valve for controlling the 
pressure of hydraulic ?uid to be supplied to the roller control 
pistons of the variator and a second hydraulic pressure 
control valve for controlling the pressure of the hydraulic 
?uid to be supplied to a clutching arrangement of the 
transmission comprises: 

connecting the valves in ?oW series and directing ?uid 
?oW from each pump to a ?rst point upstream of the 
?rst valve or to a second point doWnstream of the ?rst 
valve but upstream of the second valve. 

In another embodiment, the ?uid pressure to engage the 
clutches is from a source of pressuriZed ?uid. The source of 
pressuriZed ?uid preferably comprises an accumulator 
Whose pressure is selectively applied to the clutches by 
valve means. 

By applying ?uid pressure to engage the neW regime 
clutch in a single stage at high pressure, the clutch is ?lled 
very rapidly, Which alloWs the transmission to be closer to 
the desired ratio for regime change. The degree of prediction 
required for the transmission is thus reduced. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

By Way of eXample only, speci?c embodiments of the 
present invention Will noW be described, With reference to 
the accompanying draWings, in Which: 

FIG. 1 is a schematic illustration of a vehicle transmission 
controlled in accordance With the present invention; 

FIG. 2 is a ?oW chart illustrating the control of the 
transmission of FIG. 1; 

FIG. 3 is a schematic illustration of a ?rst embodiment of 
hydraulic control circuit according to the present invention: 
and 

FIG. 4 is a schematic illustration of a further embodiment 
of hydraulic clutch control circuit in accordance With the 
present invention. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

FIG. 1 illustrates one embodiment of continuously vari 
able transmission controlled in accordance With the present 
invention. The transmission shoWn is for a front Wheel drive 
vehicle but the invention is equally applicable to rear Wheel 
drive and all Wheel drive transmissions. 
The transmission as illustrated is generally conventional. 

A toroidal race-rolling traction type continuously variable 
ratio transmission unit 10 (hereinafter referred to as variator 
10) has an input shaft 11 from an engine 12. The input shaft 
11 drives a toroidally-recessed disc 13, 14 at each end of the 
variator 1. A pair of similar discs 15; 16 facing respective 
ones of the driven discs 13, 14, is connected to a variator 
output sprocket (not visible in the drawings) around Which 
a chain 17 is entrained. As described more fully in GB-A 
2108600 and GB-A-2100372, sets of rollers 18 are mounted 
betWeen opposing faces of these discs to transmit drive from 
the input shaft 11 to the chain 17 With a gear ratio Which is 
variable by the tilt of the rollers. 

The input shaft 11 also drives a gear 20 mounted thereon 
Which meshes With an identical gear 21 Which is selectively 
connected to the planet carrier 22 of an epicyclic gearset E 
via a loW regime clutch L. The chain 17 transmits the output 
of the variator 10 to the sun gear 23 of the epicyclic gear set 
E and to the input of a high regime clutch H. The annulus 24 
of the epicyclic gearset E is permanently connected to a 
transmission output shaft 25 Which is connected to the 
vehicle differentials and roadWheels 26. The output shaft 25 
may also be connected directly to the variator output by 
engaging the high regime clutch H. 

In loW regime operation, the loW regime clutch is engaged 
and the high regime clutch H is disengaged. PoWer from the 
engine 12 drives the variator 10 and the gearset 20, 21 so that 
the planet carrier 22, the chain 17 and the sun gear 23 of the 
epicyclic gearset E are all driven. Thus, the planet carrier 22 
and the sun gear 23 receive drive from the engine simulta 
neously and the annulus 24, Which sums the tWo drives, acts 
as the output component of the epicyclic gearset E 

In high regime operation, drive is produced by the hydrau 
lic forces on the variator 10 acting in reverse (as compared 
With loW regime operation). The high regime clutch H is 
engaged and the loW regime clutch L is disengaged. Thus the 
epicyclic gearset E is effectively inactive and the output of 
the variator 10 is connected directly to the output shaft 25 
via the engaged high regime clutch H. 

During acceleration in loW regime, the rotational speed of 
the sun gear 23, Which is an output from the variator 10, is 
reduced by operating the variator at a progressively loWer 
speed ratio and thus the forWard drive from the planet carrier 
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22 dominates. When the variator ratio reaches its lower 
limit, the sun gear 23, the planet carrier 22 and the annulus 
24 rotate in unison, resulting in the tWo sides of the high 
regime clutch also rotating at equal speeds. 

The change to high regime operation (or vice versa) 
occurs in this condition if acceleration continues. The 
present invention relates to the method of achieving the 
change of regime. 

The change from one regime to another Will be described 
With reference to FIG. 2. The change described is from loW 
regime to high regime but the principle is the same for 
changing from high regime to loW regime. 
At step 100 (hereafter “step” Will be abbreviated to “S”) 

the transmission is operating in loW regime With the variator 
at its loWer limit As explained previously, this results in 
rotation of the sun gear 23, the planet carrier 22 and the 
annulus 24 together and results in the tWo sides of the high 
regime clutch H rotating at equal speeds (knoWn as “syn 
chronous ratio” operation). 
At S102 the high regime clutch H is engaged. In contrast 

to the prior art, the hydraulic pressure to engage the clutch 
is applied in a single stage at the maximum available 
pressure. This results in very rapid, almost instantaneous, 
engagement of the high regime clutch and for a very 
brief period of time results in the transmission being held in 
the synchronous ratio since both clutches L, H are brie?y 
engaged at the same time. 

The clutch engagement pressure is applied as rapidly as 
possible but preferably it should take no longer than 40 ms, 
to apply the full clutch engagement pressure. 
At S104 the control force applied to the variator is 

reversed. This reverses the power transmitted by the variator 
but the tWo locked regime clutches ensure continuous poWer 
transmission. Finally, at S106 the loW regime clutch L is 
disengaged, leaving the transmission operating in high 
regime. 
By applying the ?uid pressure to engage the neW regime 

clutch in a single stage at high pressure, the clutch is ?lled 
very rapidly, Which alloWs the transmission to be closer to 
the desired ratio for regime change. The degree of prediction 
required for the transmission is thus reduced and, in some 
circumstances, may be eliminated. 
A schematic hydraulic control circuit for implementing 

the present invention is illustrated in FIG. 3. The circuit 
comprises a control circuit 30 having ?rst and second ?uid 
pumps PL, PR, each of Which supplies ?uid from a reservoir 
or sump 32 and directs it to ?rst and second supply pipes 34, 
36 respectively. At the doWnstream end of each of the supply 
pipes 34, 36, there is positioned a valving arrangement V3, 
Which may comprise a single or tWo individual solenoid 
valves S1 or S2 respectively, and further sWitching valves 
V4, V5 connected in lines 34, 36 respectively beloW valving 
arrangement V3. In either arrangement, said valves V3, V4, 
V5 are arranged such that the supply from each of pumps PL, 
PR may be selectively directed to either a ?rst point P1 
upstream of a control valve V1 or to a second point P2 
doWnstream of said valve but upstream of a further valve 
V2. Valves V1 and V2 (in some embodiments) are pressure 
raising valves, i.e. operation thereof restricts the ?oW there 
through and raises the pressure in the supply thereto Whilst 
valves S1, S2, V4 V5 are simply solenoid valves having no 
effect on the line pressure. As can be seen, control valves V1 
and V2 are connected in ?oW series. 
One double-acting hydraulic piston 19 is illustrated sche 

matically in more detail in FIG. 3. Only one piston 19 is 
illustrated but each roller 18 is controlled by an identical 
respective piston. 
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The axle 52 of each roller 18 is mounted in the cavity 53 

of a holloW shaft 54 of a double-acting piston 55. This piston 
is formed With opposed piston heads 56, 57 Which are both 
free to slide under hydraulic load Within coaxial cylindrical 
caps 58, 59 and to rotate about the longitudinal axis of the 
shaft 54. Together, piston 55 and end cap 58, 59 act to de?ne 
the hydraulic piston 19 associated With each roller. It Will be 
appreciated that the description of the hydraulic piston 19 is 
purely schematic. 

The hydraulic ?uid inlets 61, 62 and outlets 64, 65 for the 
pistons 19 are formed in the end and side Walls of the 
associated cylinder caps 58, 59 and the ?rst and second 
supply pipes 34, 36 ensure that the pistons 19 behave in 
exactly the same Way so that all the variator rollers are 
continuously maintained at the same pressure differential as 
one another. 

It Will also be observed that a cross-connection 70 exists 
betWeen the ?rst and second supply pipes 34, 36 and 
communicates by Way of a higher-pressure-Wins arrange 
ment of non-return valves 72, 74, the outlet of Which is fed 
to a pressure chamber 27 (FIG. 1) for applying an axial load 
to the input disc 14 at one end of the variator, in the 
conventional manner. 

The solenoid valves S1, S2, V4, V5 are arranged to 
connect either or both of supply pipe 34, 36 to valve V1 or 
V2 and, in the connection arrangement shoWn in this ?gure 
P1>P2 by the AP across V1. The AP across V2 sets the 
absolute pressures Within the control circuit Without affect 
ing the AP betWeen the pumps and has no effect on V1 
(unless ?oWs from the pumps change, eg as a result of 
pressure relief valves). Consequently, in the connection 
arrangement shown in FIG. 3, V1 may be employed as the 
variator control valve Whilst V2 may be employed as the 
clutch control valve. 

For example, in order to engage clutch CL, valve S1 is 
sWitched to the position shoWn in FIG. 3 in order to connect 
P2 to clutch CL. The connection is made via a dump valve 
D1 Which can be sWitched from the position shoWn in FIG. 
3 Where clutch CL is connected to a sump or drain to an 
alternative position in Which the clutch CL is connected to 
valve S1. Thus, the pressure is applied in a single stage in 
contrast to the tWo-stage process of the prior art. This 
arrangement alloWs application of clutch engagement pres 
sure in a time period of 40 ms or less. 
The clutch CR may be applied identically by suitable 

actuation of valves S2, V5 and a clutch dump valve D2 
identical to D1 for clutch CL. 

In the arrangement of FIG. 3, it is possible to provide 
fail-safe operation by setting the solenoid valves S1, S2 to 
the same point such that Zero differential pressure is created 
across the pumps and no variator reaction force is thus 
created. It is Worth noting at this stage that variation of the 
back pressures created by each of valves V1, V2 is employed 
in the control of roller position and/or control clutch engage 
ment. Clearly, in this arrangement any variation in the back 
pressure created by the valve V2 Will have absolutely no 
effect on the back pressure created by valve V1 as differential 
pressure is used to control the variator. Consequently, clutch 
engagement may be achieved in a single stage Without 
affecting the position of the variator rollers. 
A simpli?ed embodiment of the present invention is 

illustrated in FIG. 4. The arrangement of FIG. 4 differs from 
the previous embodiments in that it operates independently 
of the variator control circuit FIG. 4 illustrates the tWo 
hydraulically actuated clutches CL and CR as for the previous 
embodiment. The clutches are engaged by the application of 
?uid pressure from a conventional accumulator 80 having a 



US 6,979,276 B2 
7 

resiliently variable volume Which is held at a high pressure 
by means of a pump 82 and a relief valve 84 Which opens 
to vent the pump output When the required accumulator 
pressure has been obtained. 

The pump output is fed via a non-return valve 86 to the 
accumulator 80 Which is further connected to tWo control 
valves 88, 90 Which each control the application of accu 
mulator pressure to a respective one of the clutches CL and 
CR. The valves 88, 90 are operable electrically to connect the 
clutches CL and CR respectively to either the accumulator 
pressure or to drain. Thus, When it is desired to engage one 
of the clutches CL and CR, the appropriate valve 88, 90 is 
actuated to connect the clutch to the accumulator pressure. 
The clutch apply pressure is thus applied in a single stage 
and at a single pressure equal to the pressure in the accu 
mulator. In order to disengage either of the clutches CL and 
CR, the appropriate valve 88, 90 is actuated to connect the 
clutch to drain and to isolate the clutch from the accumu 
lator. 

Thus, the clutch engaging sequence of FIG. 2 may be 
achieved simply using a “hard-?ll”, single stage clutch 
engaging step. As for the ?rst embodiment, the arrangement 
alloWs the full clutch engagement pressure to be applied in 
40 ms or less. 

The invention is not restricted to the details of the 
foregoing embodiments. 

What is claimed is: 
1. A control system for a multi-regime continuously 

variable ratio transmission system having input and output 
shafts and comprising a continuously variable ratio trans 
mission variator connected to the input shaft, a miXing 
epicyclic gear train having a ?rst input gear coupled to the 
input shaft, a second input gear connected to the variator 
output and an output gear driving an output shaft and a 
plurality of ?uid-pressure actuated clutches to engage the 
outputs and ratio combinations to operate the continuosly 
variable ratio transmission variator in a plurality of regimes, 
the control system comprising means for engaging the clutch 
of a neW regime, retaining both clutches engaged in a 
synchronous mode and disengaging the clutch of the old 
regime, the control system comprising means for applying 
?uid pressure to engage the neW regime clutch in a single 
stage at the maXimum available clutch engaging ?uid pres 
sure. 

2. Acontrol system as claimed in claim 1, comprising ?rst 
control means controlling a clutch apply pressure supplied to 
the clutches so as to initiate engagement and disengagement 
thereof during regime change and second control means 
controlling the setting of the variator, Wherein the ?rst and 
second control means are operable independently of each 
other in such a Way that the control of the variator is 
unaffected by the variations in the clutch apply pressures. 

3. A control system as claimed in claim 2, comprising: 
?rst and second hydraulic supply pipes; 
?rst and second hydraulic pumps associated With said ?rst 

and second supply pipes respectively for pumping 
hydraulic ?uid therethrough and for raising its pressure; 

a ?rst hydraulic pressure control valve for controlling the 
pressure of hydraulic ?uid to be supplied to the roller 
control pistons of the variator; 

a second hydraulic pressure control valve for controlling 
the pressure of hydraulic pressure to be supplied to a 
clutching arrangement of the transmission; 

Wherein the valves are connected in ?oW series and by a 
?rst ?uid directing valve means for directing ?oW from 
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8 
each pump to a ?rst point upstream of the ?rst valve or 
to a point doWnstream of the ?rst valve but upstream of 
the second valve. 

4. A control system as claimed in claim 1, further com 
prising a source of pressuriZed ?uid and means for selec 
tively connecting the source of pressuriZed ?uid to the 
clutches. 

5. A control system as claimed in claim 4, comprising an 
accumulator and valve means for selectively connecting the 
accumulator to the clutches. 

6. A control system as claimed in claim 5, Wherein each 
clutch is selectively connectable to the accumulator by 
means of an associated valve. 

7. A control method for a multi-regime continuously 
variable ratio transmission system having input and output 
shafts and comprising a continuously variable ratio trans 
mission variator connected to the input shaft, a miXing 
epicyclic gear train having a ?rst input gear coupled to the 
input shaft, a second input gear connected to the variator 
output and an output gear driving an output shaft and a 
plurality of ?uid-pressure actuated clutches to engage the 
outputs and ratio combinations to operate the continuously 
variable ratio transmission variator in a plurality of regimes, 
the control method comprising engaging the clutch of a neW 
regime, retaining both clutches engaged in a synchronous 
mode and disengaging the clutch of the old regime, the ?uid 
pressure to engage the neW regime clutch being applied in a 
single stage at the maXimum available clutch engaging ?uid 
pressure. 

8. A control method as claimed in claim 7, comprising 
controlling a clutch apply pressure supplied to the clutches 
so as to initiate engagement and disengagement thereof 
during the regime change and controlling the setting of the 
variator, Wherein the clutch apply pressure is controlled 
independently of the setting of the variator in such a Way that 
the control of the variator is unaffected by the variations in 
the clutch apply pressure. 

9. A control method as claimed in claim 8 for use With a 
control circuit comprising ?rst and second hydraulic supply 
pipes, ?rst and second hydraulic pumps associated With said 
?rst and second supply pipes respectively for pumping 
hydraulic ?uid therethrough and for raising its pressure, a 
?rst hydraulic pressure control valve for controlling the 
pressure of hydraulic ?uid to be supplied to the roller control 
pistons of the variator and a second hydraulic pressure 
control valve for controlling the pressure of the hydraulic 
?uid to be supplied to a clutching arrangement of the 
transmission; 

Wherein the valves are connected in ?oW series and ?uid 
?oW from each pump is directed to a ?rst point 
upstream of the ?rst valve or to a second point doWn 
stream of the ?rst valve but upstream of the second 
valve. 

10. A control method as claimed in claim 7, Wherein the 
?uid pressure is selectively connected to the clutches from 
a source of pressuriZed ?uid. 

11. A control method as claimed in claim 10, Wherein the 
?uid pressure is selectively applied to the clutches from an 
accumulator by valve means. 

12. A control system as claimed in claim 2, further 
comprising a source of pressuriZed ?uid and means for 
selectively connecting the source of pressuriZed ?uid to the 
clutches. 

13. A control system as claimed in claim 12, comprising 
an accumulator and valve means for selectively connecting 
the accumulator to the clutches. 
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14. Acontrol system as claimed in claim 13, wherein each 
clutch is selectively connectable to the accumulator by 
means of an associated valve. 

15. A control method as claimed in claim 8, Wherein the 
?uid pressure is selectively connected to the clutches from 
a source of pressurized ?uid. 

16. A control method as claimed in claim 15, Wherein the 
?uid pressure is selectively applied to the clutches from an 
accumulator by valve means. 

17. A control system for a multi-regime continuously 
variable ratio transmission system having input and output 
shafts and comprising a continuously variable ratio trans 
mission unit variator connected to the input shaft, a mixing 
epicyclic gear train having a ?rst input gear coupled to the 
input shaft, a second input gear connected to the variator 
output and an output gear driving an output shaft and a 

10 

15 

10 
plurality of ?uid-pressure actuated clutches to engage the 
outputs and ratio combinations to operate the continuously 
variable ratio transmission variator in a plurality of regimes, 
the control system comprising means for engaging the clutch 
of a neW regime, retaining both clutches engaged in a 
synchronous mode and disengaging the clutch of the old 
regime, the control system comprising means for applying 
?uid pressure to engage the neW regime clutch in a single 
stage at the maXimum available clutch engaging ?uid pres 
sure, The control system comprising a source of pressuriZed 
?uid for applying ?uid pressure to engage the neW regime 
clutch in a single stage at the maXimum available clutch 
engaging ?uid pressure. 
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